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(54) Document having identifying surface cavities 



(57) A security structure is defined for providing a 
measure of security against counterfeiting of valuable 
documents and for conveying information tactilely to a 
user. In one embodiment, the security structure (10) is 
a laminate that includes a base layer (12) and two outer 
layers (14,16) bonded to opposite faces of the base lay* 
er. Each outer layer includes a plurality of apertures (28, 
30) arranged in a preselected pattern. Each aperture 



(28, 30), In conjunction with the portion of the base layer 
(1 2) adjacent that aperture(28, 30), defines a cavity (32). 
Each cavity and/or pattern of cavities are configured to 
convey infomiation to a user through the user's sense 
of touch. A method of fomning the laminate Is also dis- 
closed. The method includes bonding the two outer lay- 
ers to the base layer and fomiing the apertures in the 
two sheets using a laser drill. 
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Description 

[0001 ] The present invention relates to security meas* 
ures for deterring counterfeiting of valuable documents. 

The present invention also relates to structures for con- 
veying infonnation tactilely. 

[0002] For almost as long as there have been docu- 
ments of Inherent value there have been attempts to 

counterfeit those documents. Security measures added 
to documents to deter counterfeiting have met with var- 
ying levels of success. United States currency, for ex- 
ample, have incorporated various security measures 
over the years. Among these are special ink and paper 
formulations, engraved patterns that interfere with pho- 
tographic reproduction, "hidden" details within the en- 
graved image, watermarics and strips of imprinted film 
embedded within the currency paper. 
[0003] Each time a new security measure is imple- 
mented, counterfeiters are usually not far behind in their 
ability to counter those measure. For example, counter- 
feiters may employ skilled technicians who are able to 
closely copy special inks and paper. Counterfeiters may 
also use sophisticated photographic reproduction 
equipment and techniques to reproduce the intricate en- 
gravings, look of the paper and colors of the currency 
with great accuracy. New security features that make it 
more difficult and time consuming for counterfeiters to 
produce convincing copies of the valuable documents. 
[0004] In addition, documents having inherent value 
are generally not suited for use by visually impaired per- 
sons. For example, United States currency does not 
have any indicia that allows a visually impaired person 
to detemiine the denomination of and/or other informa- 
tion about the curency in his possession. Although cur- 
rency may be embossed with braille, such embossing 
can be done with relative ease and, thus, could be read- 
ily duplicated by counterfeiters. 
[0005] The present invention comprises a security 
structure that include a sheet of material having a pair 
of faces spaced apart from one another, the distance 
between the faces defining the thickness of the sheet. 
The sheet includes at least one cavity formed in one of 
the faces of the sheet. The cavity has a depth less than 
the thickness of the sheet and is configured to convey 
infonnation to the user through the user's sense of 
touch. 

[0006] In another embodiment of the invention, the 
security structure comprises a base layer having first 
and second faces. A first outer layer Is bonded to the 
first face of the base layer and has at least one aperture 
therein. The aperture and the portion of the first face of 
the base layer adjacent the aperture substantially define 
a first cavity configured to convey infomnation to a user 
through the user's sense of touch. 
[0007] The security structure may further include a 
second outer layer bonded to the second face of the 
base layer. The second outer layer may have at least 
one second aperture that, in conjunction with the second 



face of the base layer, substantially defines a second 
cavity configured to convey infomnation to a user 
through the user's sense of touch. 
[0008] Another aspect of the present Invention is di- 

5 rected to a method of forming a security laminate. First, 
a sheet of material having first and second faces is pro- 
vided. Then, at least one cavity is formed in one of the 
faces. The cavity is configured to convey Infomriatlon to 
a userthrough the user's sense of touch. The cavity may 

10 be formed by a laser drill. 

[0009] In another embodiment of the method, a base 
layer and a first outer layer of material are provided. The 
base layer has first and second faces. At least one first 
aperture is fonned in the first outer layer. The first outer 

'5 layer is bonded to the first face of the base layer. The 
first aperture and the portion of the first face of the base 
layer adjacent the aperture substantially define a cavity 
configured to convey infomnation to a user through the 
user's sense of touch. The base layer and the first outer 

20 layer may be bonded to one another before the first ap- 
erture is fomned. The first aperture may be fomned using 
a laser drill. 

[0010] The method may further include the steps of 
providing a second outer layer and bonding it to the sec- 

25 ond face of the base layer. At least one second aperture 
may be fomned in the second outer layer that, in con- 
junction with the portion of the second face of the base 
layer adjacent the aperture, substantially defines a sec- 
ond cavity configured to convey infonnation to a user 

30 through the user's sense of touch. 

[001 1 ] Forthe purpose of illustrating the invention , the 
drawings show a form of the invention which is presently 
preferred. However, it should be understood that this in- 
vention is not limited to the precise arrangements and 

35 instrumentalities shown In the drawings. 

[0012] Figure 1 is an exploded view illustrating a se- 
curity structure according to the present invention. 
[0013] Figure 2 is a plan view of the security structure 
shown in Figure 1 . 

40 [0014] Figure 3 is a sectional view of the security 
structure as taken along line 3-3 of Figure 2. 
[0015] Figure 4 is a sectional view of the security 
structure as taken along line 4-4 of Figure 2. 
[0016] Referring to the drawings, wherein like numer- 

^5 als indicate like elements, Figure 1 -4 illustrate a security 
structure, which is generally denoted by the numeral 10. 
The security structure 1 0 may be embodied in a piece 
of currency, such as the $20 United States Federal Re- 
serve note shown in Figures 1-4. However the security 

so structure of the present invention may be incorporated 
into any document having inherent value such as bank 
notes, stock certificates, negotiable instruments and the 
like. 

[0017] The security structure 10 comprises a laminate 
55 having a base layer 12 and front and back outer layers 
14, 16 bonded to opposite faces of the base layer 12 
with a suitable adhesive 18. The front layer 14 defines 
a front face 20 of the security structure 1 0 and the back 
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layer 1 6 defines a back face 22. Each of the outer layers 
14, 1 6 has a plurality of apertures formed therein. Each 
aperture, in conjunction with the portion of the face of 
the base layer adjacent that aperture, generally defines 
a cavity in the security structure 1 0. TTie cavities make 
counterfeiting of the security structure more difficult and 
convey Infonmatlon about the security structure to a user 
through the user's sense of touch in order to facilitate 
identification of the denomination by visually impaired 
persons. 

[001 8] The base layer 1 2 is preferably made of a plas* 
tic, such as a polyester film. Most preferably, the base 
layer 12 Is made of polyethylene terephthalate. Howev- 
er, other materials such as paper, metal foil, woven and 
non-woven fabrics or the like may be used. 
[001 9] The outer layers 14,16 are preferably made of 
a material that can stand up to wear. For example, in the 
$20 bill embodiment illustrated In Figures 1-4, the outer 
layers 14, 16 are preferably made of paper similar to 
that presently used for United States currency. Howev- 
er, other materials such as those described above for 
the base layer 1 0 may be used. In addition to being wear 
layers, the outer layers 14, 16 provide surfaces for re- 
ceiving printed Indicia. In the embodiment shown, this 
indicia comprises conventional $20 bill markings, which 
are illustrated generally and are denoted by the numeral 
26. 

[0020] The outer layers 1 4, 1 6 are preferably bonded 

to the base layer 12 with an adhesive. Depending upon 
the method of fomning the security structure, there may 
be adhesive on face of the base layer that is exposed 
by the aperture. In this case, each cavity would be de- 
fined by the respective aperture and the outer surface 
of the exposed adhesive. Preferably, however, exposed 
adhesive is not present in the cavities. If certain the 
types of materials are selected, such as plastic for each 
of the layers, the layers may be heat bonded or other- 
wise fused together. 

[0021] Cavities having various shapes, sizes and lo- 
cations andfomning several patterns are shown. A lineal 
pattem of three like-sized circular apertures 28 is locat- 
ed in the lower left corner of the front layer 1 4 of the$20 
bill. The same pattern of like-sized and shaped aper- 
tures 30 is located in the back layer 16 in registry with 
the like pattem in the front layer 14. These apertures 28, 
30, in conjunction with the portions of the base layer ad- 
jacent the apertures 28, 30, define circular cavities 32 
in the front and back faces 20, 22 of the security struc- 
ture 10. Two rhombus-shaped apertures 34 in the front 
layer 14 adjacent the upper right corner of the security 
structure 10 are also provided. These apertures 34, in 
conjunction with the portions of the base layer adjacent 
the apertures 34, define two rhombus-shaped cavities 
36 In the front face 20 of the security structure 10. In 
addition, a lineal pattern of two rectangular apertures 38 
and two circular apertures 40 are provided in the back 
layer 16. These apertures 38, 40, respectively and in 
conjunction with the portions of the base layer adjacent 



the apertures 36, 38, define two rectangular cavities 42 
and two circular cavities 44 in the back face 22 of the 
security structure 10. 

[0022] Each cavity and/or pattern of cavities may be 

5 configured to convey Infonnation tactilely to a user. With 
cun*ency, for example, this infonnation preferably in- 
cludes the bill's denomination but may also include in- 
fonnation such as the bill's country of origin, printing 
date or the like. Each cavity may have a shape that is 

10 unique to the security structure or type of security struc- 
ture. For example, a $20 may have alt circular cavities 
at a predetennined location whereas a $5 bill may have 
all square cavities at the same location. The pattems 
may comprise braille or braille-like patterns of like- 
ns shaped cavities or, alternatively, may comprise cavities 
having different shapes and/or sizes. 
[0023] The location of cavities on the security struc- 
ture may also convey infonnation to a user. For exam- 
ple, different denominations of currency, i.e. $1 , $5, $1 0 

20 etc., could have cavities, either like-configured or not, 
provided at different positions on the respective bills, so 
that a user could tell the denomination of the bill simply 
by the location of the cavities. The number of cavities 
may also tactilely convey infonnation to a user. For ex- 

25 ample, different denominations of currency may have 
different number of cavities. The cavities shown in Fig- 
ures 1 -4 are generally located along the short edges of 
the security structure adjacent Its comers. However, the 
cavities may be located on the security structure any- 

30 where desired. 

[0024] Although the security structure shown In Fig- 
ures 1-4 comprises a three layer laminate, a security 
structure comprising a single sheet of material Is con- 
templated. In this embodiment, the cavities, which 

35 would penetrate only partially through the sheet, would 
be fonned in one of both faces of the sheet. The infor- 
mation conveying characteristics of the cavities would 
be the same as described above in respect to the three 
layer laminate. In addition, laminates having two layers 

40 wherein the cavities are defined by apertures in either 
of the two layers and the respective adjacent faces of 
the opposite layer are within the scope of the present 
Invention. One skilled in the art will understand that the 
present invention also may be used with laminates com- 

45 prising more than three layers. 

[0025] Since it is contemplated that the security struc- 
ture of the present Invention may be Incorporated into 
United States currency and other documents produced 
in large quantities, a manufacturing process that can 

50 meet a high volume demand is required. One such proc- 
ess comprises forming a continuous web of security 
structure onto which a plurality of documents are printed 
edge to edge across the width and along the length of 
the web. After the web fonning process is completed, 

55 the web Is cut into discrete documents at a cutting sta- 
tion. 

[0026] In one embodiment, which Is particularly suited 
for producing the three layer laminated illustrated in Fig- 
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ures 1-4, the web forming process includes front and 
bacl< outer layer supplying stations, a base layer sup- 
plying station, a bonding station, a printing station and 
a cavity fomnlng station. The outer layers and the base 
layer are supplied to the process from pre-rolled rolls of 
material. However, the process may be modified for the 
layers being supplied as discrete sheets rather than 
from rolls. One skilled in the art will understand the mod- 
ifications necessary to accommodate the change in the 
character of the supply. Therefore, only the process for 
rolled material is described herein. 
[0027] The front and back layers and the base layer 
are pulled from their respective supply rolls and through 
the bonding station where the front and back layers are 
bonded to opposite sides of the base layer. Depending 
on the type of bond, the bonding station may include a 
curing station and/or cooling station. After the laminate 
has been fomned, it is moved through the printing station 
where both sides of the web are printed with an an^ay of 
documents. 

[0028] From the printing station, the laminate is 
moved through the cavity forming station wherein a cav- 
ity forming mean forms a plurality of cavities in both 
sides of the web in locations corresponding to the loca- 
tions of the respective documents. The cavity forming 
means is preferably one or more lasers drills that are 
precisely controlled to forni apertures in the covering 
sheets and leave the base layer intact. Other cavity 
fonning means, such as one or more mechanical drill or 
cutting apparatus, a corona discharge unit or the like, 
may be used. 

[0029] One skilled in the art will recognize that the 
above described process may be modified for producing 
a security structure comprising a single sheet of material 
or a laminate having two or four or more layers. In ad- 
dition, one skilled in the art will recognize that an alter- 
native embodiment of the web fomning process may in- 
clude forming the apertures in the front and back layers 
before they are bonded to the base layer. In this embod- 
iment, the hole fonning means may be any of those 
mentioned above or one or more hole punches or the 
like. In another embodiment, the hole forming means 
may be remote from the web forming process and the 
front and back layers supplied to the process from pre- 
rolled rolls of material or discrete sheets of material hav- 
ing pre-formed apertures therein. 
[0030] Although the Invention has been described 
and illustrated with respect to exemplary embodiments 
thereof, it should be understood by those skilled in the 
art that the foregoing and various other changes, omis- 
sions and additions may be made therein and thereto, 
without parting from the spirit and scope of the present 
invention. 



Claims 

1 . A document, comprising: 



a sheet having a pair effaces spaced apart from 
one another, the distance between the faces 
defining the thickness of the sheet; and 
at least one cavity fomned In one of the faces, 
5 the cavity having a depth less than the thick- 

ness of the sheet and being configured to con- 
vey preselected information through a user's 
sense of touch. 

10 2. The document of claim 1 wherein at least one face 
of the sheet has a plurality of cavities formed there- 
in, the cavities being arranged in a pattern that con- 
veys preselected information through the user's 
sense of touch. 

15 

3. The document of claim 1 wherein each face of the 
sheet has at least one cavity formed therein. 

4. The document of claim 3 wherein the cavities on the 
20 two faces of the sheet are in registry with one an- 
other. 

5. The document of claim 1 wherein the sheet com- 
prises at least two layers attached to one another 

25 and two of the layers are outer layers, each cavity 
being generally defined by an aperture in one of the 
outer layers and a portion of the layer adjacent that 
outer layer. 

30 6. The document of claim 1,2, 3 or 4 wherein the sheet 
comprises two outer layers and a middle layer sand- 
wiched between the outer layers, the middle layer 
having two spaced apart suriaces, each surface be- 
ing attached to a corresponding outer layer, each 

35 cavity being generally defined by an aperture In one 
of the outer layers and a portion of the surface of 
the middle layer adjacent that aperture. 

7. A document, comprising: 

40 

two outer layers; 

a base layersandwiched between the two outer 
layers and having a pair of spaced-apart faces, 
each face being attached to a corresponding 

45 outer layer; and 

a plurality of cavities, each cavity generally de- 
fined by an aperture in one of the outer layers 
and a portion of the face of the base layer ad- 
jacent that outer layer, the cavities being con- 

50 figured to convey information through a user's 

sense of touch. 

8. The document of claim 7 wherein the outer layers 
are made of paper. 

55 

9. The document of claim 7 wherein the base layer is 
made of plastic. 
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10. The document of claim 9 wherein the plastic Is a 
polyester film. 

11. The document of claim 10 wherein the polyester film 

is polyethylene teraphthalate. s 

12. A document having a front face and a bacl< face, 
comprising: 

a base layer having a first face and a second io 
face; 

a front layer bonded to the first face of the base 
layer; 

a back layer bonded to the second face of the 

base layer; 

a first plurality of cavities located on the front 
face of the security structure, at least some of 
the first plurality of cavities arranged In a first 
pattern, each cavity in the first plurality of cav- 
ities being generally defined by an aperture in 
the front layer and the portion of the first face 
of the base layer adjacent that cavity, the first 
pattern being preselected to convey informa- 
tion to a user through the user's sense of touch; 
and 25 
a second plurality of cavities located on the 
back face of the security structure, at least 
some of the second plijrality of cavities ar- 
ranged in a second pattern, each cavity in the 
second plurality of cavities being generally de- 30 
fined by an aperture In the back layer and the 
portion of the second face of the base layer ad- 
jacent that cavity, the second pattern being 
preselected to convey information through a 
user's sense of touch . 35 



two of the layers are outer layers, each cavity being 
generally defined by an aperture located In one of 
the outer layers and a portion of the layer adjacent 
that outer layer. 

1 7. The method of claim 1 3 wherein the sheet compris- 
es two outer layers and a middle layer sandwbhed 
between the outer layers, the middle layer having 
two spaced apart surfaces, each surface being at- 
tached to a corresponding outer layer, each cavity 
being generally defined by an aperture in one of the 
outer layers and a portion of the surface of the mid- 
dle layer adjacent that aperture. 



20 



13. A method of forming a document comprising the 
steps of: 

providing a sheet having a pair of spaced-apart 40 
faces, the distance between the faces defining 
the thickness of the sheet; 
fomning at least one cavity in one of the faces, 
the cavity having a depth less than the thick- 
ness of the sheet and configured to convey 
preselected information through a user's sense 
of touch. 

14. The method of claim 13 wherein the cavity is formed 

by a laser drill. so 

15. The method of claim 13 wherein a plurality of cavi- 
ties forms a pattern, the pattern being preselected 
to convey infomnation through a user's sense of 

touch. 55 



16. The method of claim 1 3 wherein the sheet compris- 
es at least two layers bonded to one another and 



5 



EP 1 122 089 A2 




EP1 122 089 A2 



10 



14 



32 32 32 
28 ) 28 ; 28 




20 



6^ 



1 




7 



0 ( 30 




12 



16 f 30 
32 32 



32 



30 



FIG. 3 



7 

22 



18 



36 36 
34 ^ 34 




16 r 38 I 40 I 40 \ 38 
42 44 44 42 



FIG. 4 



7 



